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(54) SCANNING LOCATION MEASURING DEVICE OF SCANNING OPTICAL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To implement a scanning 
location measuring device of a scanning optical device 
capable of measuring scanning locations with desired 
high accuracy. 

SOLUTION: A scanning optical system scans a surface 
to be scanned by converging a beam of laser light as a 
light spot on a surface to be scanned. A device 
measures the location of scanning in the direction of 
sub-scanning in any location of the main scanning of the 
scanning optical system on a surface to be scanned and 
comprises a CCD sensor 1 1 for measurement, a sensor 
displacing means 8 and an SM to displace the CCD 
sensor 1 1 so that its light receiving plane may be 
displaced along a measuring plane equivalent to the 

surface to be scanned in the direction of main scanning, and control computing means 6 and 
7 to compute the center location of the light spot in the direction of sub-scanning on the basis 
of the light reception information signal of the CCD sensor 1 1 . The CCD sensor 1 1 is a line 
sensor, its orientation of an array of light receiving elements is inclined with respect to the 
direction of sub-scanning on the measuring plane, and desired measurement resolution is set 
by regulating its angle of inclination. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s | 10ws t h e wor d which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the scan location measuring device of scan optical 

system. 

[0002] 

[Description of the Prior Art] A laser beam bundle (usually laser beam bundle from semiconductor 
laser) is made to condense as an optical spot on a scan layer-ed, and the scan optical system which scans 
a scan layer-ed is widely known in relation to various kinds of image formation equipments, such as a 
laser beam printer and a digital reproducing unit. These days, "the densification and formation of a 
multi-beam" of the scan by scan optical system are meant, and the scan location by the optical spot is 
increasingly required "to be high degree of accuracy more." Although an optical spot moves on a scan 
layer-ed and a scan layer-ed is scanned, it is well known to call the direction which calls the ideal 
migration direction of the optical spot on a scan layer-ed a main scanning direction, and intersects 
perpendicularly with a main scanning direction on a scan layer-ed the direction of vertical scanning. 
"The scan layer-ed" said here is an imagination flat surface, and is a sensitization side of the photo 
conductor of a photoconductivity ontically. The migration locus of an optical spot is called "horizontal- 
scanning Rhine." Although it is an ideal that horizontal -scanning Rhine is an exact straight line, it does 
not become a strict straight line by various factors in fact, but slight deflection arises. Moreover, when 
deflecting a laser beam bundle by the rotating polygon, it is possible that horizontal-scanning Rhine by 
the deviation for every deviation reflector of a rotating polygon carries out minute distance fluctuation in 
the direction of vertical scanning under the effect of "the failure by the field." Although "deflection" of 
above-mentioned horizontal-scanning Rhine and "minute fluctuation of the direction of vertical 
scanning" need to be dedicated in predetermined permission width of face, its tolerance in the case of 
scanning with the case where densification of the scan is carried out, or a multi-beam is quite narrow. 
[0003] The time of actually assembling scan optical system, and after an assembly, in order to adjust the 
deflection of above-mentioned horizontal-scanning Rhine, and fluctuation of the direction of vertical 
scanning or to inspect whether these are settled in the permission width of face as a design, it will be 
necessary to measure the scan location of the direction of vertical scanning in the horizontal -scanning 
location of the request on a scan layer-ed. These days, a precision high also to measurement of a scan 
location is required of ** which realizes narrow tolerance demanded in the high density record and the 
multi-beam scan by which it has the intention of operation. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention makes a technical problem implementation of 
the scan location measuring device of the scan optical system which can measure a scan location with 
desired high degree of accuracy. 
[0005] 

[Means for Solving the Problem] The scan location measuring device of the scan optical system of this 
invention is "equipment which measures the scan location of the direction of vertical scanning in the 
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horizontal -scanning location of the request on a scan layer-ed of the scan optical system which is made 
to condense a laser beam bundle as an optical spot on a scan layer-ed, and scans a scan layer-ed. M That 
is, although "scan optical system" performs "writing and reading" of information by the scan by the 
optical spot, it is the object of the scan location measurement by the scan location measuring device of 
this invention. A laser beam bundle is the flux of light emitted from a laser light source, is deflected by 
the optical deflector and condensed by scan image formation optical system as an optical spot on a scan 
layer-ed. Although the light sources for laser beam bundles may be various laser light sources, 
"semiconductor laser" is general and practical. "A desired horizontal -scanning location" says the 
location (location which means measurement of the scan location of the direction of vertical scanning) 
of the request on horizontal-scanning Rhine, when horizontal-scanning Rhine is considered to be an 
ideal straight line. In fact, two or more measure points are suitably chosen from the above-mentioned 
horizontal-scanning Rhine whole region, and measurement is performed considering these measure 
points as "a desired horizontal -scanning location." The number of measure points can be set up suitably, 
for example, about 20 on horizontal-scanning Rhine are chosen, the scan location measuring device of 
this invention ~ the CCD sensor for measurement, and a sensor -- a variation rate ~ it has a means and a 
control operation means. "The CCD sensor for measurement" televises the optical spot by scan optical 
system. A "sensor displacement means" is a means which carries out a variation rate so that the CCD 
sensor for measurement may be displaced to a main scanning direction along with a measuring plane 
with the light-receiving side equivalent to a scan layer-ed. A "measuring plane" is an imagination flat 
surface set as the "measurement space" which performs measurement by the measuring device, and is a 
field scanned by the optical spot by the scan optical system installed in measurement space. That is, the 
measuring plane in a device space is a field equivalent to the scan layer-ed when including scan optical 
system in actual image formation equipment, a sensor -- a variation rate ~ when a CCD sensor is made 
to carry out a variation rate with a means, the light-receiving side of a CCD sensor agrees in this 
imagination measuring plane, and traces "measuring plane -- as — " - it displaces. The direction which 
intersects perpendicularly the ideal migration direction of the optical spot on a measuring plane with a 
main scanning direction on a main scanning direction and a measuring plane is made into the direction 
of vertical scanning. A "control operation means" has the function to calculate the center position of the 
direction of vertical scanning of an optical spot, based on the light-receiving information signal of the 
CCD sensor by the scan of an optical spot. A control operation means can have the function to control 
each part of a scan location measuring device, and to perform a measurements process again. 
[0006] The scan location measuring device of scan optical system according to claim 1 is characterized 
by the following points. That is, a CCD sensor is a "line sensor", the light-receiving element array 
direction is leaned to the direction of vertical scanning on a measuring plane, and desired measuring 
power is set up by adjustment of the angle of inclination. The case where the above-mentioned 
measuring power can be changed by adjusting the above-mentioned angle of inclination by request is 
included the case where an angle of inclination is adjusted [ "measuring power is set up" and ] 
beforehand, and desired measuring power is set up, and if needed. The "measuring power" in this case is 
a sampling pitch in the direction of vertical scanning by the line sensor. The scan location measuring 
device of invention according to claim 2 is characterized by the following points. That is, a CCD sensor 
is a "area sensor", and the two-dimensional array of a light-receiving element is leaned 45 degrees to the 
direction of vertical scanning on a measuring plane, and uses "the light-receiving element train of two 
trains alternately located in a line in the direction of vertical scanning" as a light-receiving element train 
for measurement in the two-dimensional array of a light-receiving element. The scan location measuring 
device of scan optical system according to claim 3 is characterized by the following points, namely, -- 
namely, a sensor -- a variation rate — a CCD sensor is held as a part of means, and it has the stage which 
carries out the variation rate of the CCD sensor in "a stage pitch finer than the pitch of a measurement 
light-receiving element" in the direction of vertical scanning. And in a desired horizontal -scanning 
measuring point, a control operation means repeats the scan of the CCD sensor by the optical spot to 
"whenever it carries out 1 stage pitch variation rate of the CCD sensor in the direction of vertical 
scanning by the stage", acquires a television information signal, and calculates the center position of the 
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direction of vertical scanning of an optical spot based on the light-receiving information signal in each 
displacement location of the direction of vertical scanning. The CCD sensor in this invention according 
to claim 3 can also use to consider as a "area sensor" as a "line sensor", and can also lean and arrange 
these CCD sensor like **** according to a request. In the scan location measuring device of scan optical 
system according to claim 3, when using a CCD sensor as a line sensor, the light-receiving element 
array direction may be set up in the direction of vertical scanning on a measuring plane (claim 4). 
[0007] The scan location measuring device of scan optical system according to claim 5 can realize the 
scan location measuring device of a publication as a premise to 1 of the arbitration of above-mentioned 
claims 1-4, and has the description like a less or equal. That is, it has the "criteria Mitsuteru gunner 
stage" which irradiates criteria light from predetermined in "the CCD sensor for criteria" which 
maintained position relation and was united with the CCD sensor for measurement, and this CCD sensor 
for criteria, and a control operation means has "the function which amends the measured value by the 
CCD sensor for measurement based on the light-receiving information signal of the CCD sensor for 
criteria." "the light-receiving side of the CCD sensor for criteria being intersected perpendicularly with a 
main scanning direction" especially, although various positions are possible to the disposition position 
of the CCD sensor for criteria -- it can arrange like and the laser beam as a criteria light can be irradiated 
from a direction parallel to a main scanning direction by making a criteria Mitsuteru gunner stage into a 
helium-Ne laser light source (claim 6). A line sensor or an area sensor can be used as a CCD sensor for 
criteria. 
[0008] 

[Embodiment of the Invention] It precedes explaining the gestalt of operation of a scan location 
measuring device, and the scan location measurement in the case of using a line sensor as a CCD sensor 
is explained briefly. Drawing 5 (a) shows the optical spots SP1 and SP2 of just before a scan, and [ of 
the line sensor LS and line sensor which the light-receiving side was made to agree in a measuring plane 
and were arranged ] an immediately after. The optical spot SP 1 moves in the direction of an arrow head 
(main scanning direction), and scans a line sensor LS. The light-receiving element EL of a line sensor 
LS is arranged by " 1 Train regular intervals", and the array direction of the light-receiving element EL is 
the direction of vertical scanning in a scan layer in drawing 5 (a). An optical spot makes a laser beam 
bundle condense, and the optical reinforcement on a measuring plane is "distribution of a hanging bell 
form", as shown in drawing 5 (b). When the main scanning direction (longitudinal direction) in drawing 
5 (a) is set into "the direction of X", the optical intensity distribution of "the direction of Y" and the 
above-mentioned hanging bell form are set to "F (X, Y)" for the direction of vertical scanning and the 
optical spot SP 1 scans a line sensor LS here, If the Y coordinate of the light-receiving element 
irradiated by the optical spot is made into Yl, Y2, .Yi, and .. in the array direction of a light-receiving 
element Coordinate: "Charge:Q (Yi) accumulated by the scan of an optical spot" is given to the light- 
receiving element in the location of Yi by Q(Yi) =K-integralF(X, Yi) dX by making K into a 
proportionality constant, an axis of abscissa -- coordinate: -- Y - taking — an axis of ordinate ~ Q (Y) -- 
taking - i= — 1, 2, and when Q (Yi) is shown about i and .., it comes to be shown in drawing 5 (c). At 
this time, the scan location (optical spot center position of the direction of vertical scanning) of an 
optical spot, i.e., the "scan location" of the optical spot in the measuring point (desired horizontal- 
scanning location) which had the line sensor LS (correctly light-receiving element train of a line sensor) 
arranged It can ask as maximum of "Q(Y) =K-integralF(X, Y) dX (a "broken line" shows one example 
to drawing 5 (c))" presumed with the least square method etc. by making ** "Q (Yi)" in drawing 5 (c) 
into a sampling value. 

[0009] the process which measures the scan location of an optical spot using a line sensor as explained 
above -- ** "Q (Yi)" -- a sampling value — carrying out -- Q (Y) Since the process to presume is 
included, the "scan location" as measured value is estimate. In order to raise the accuracy of 
measurement of scan location measurement, it is necessary to raise the presumed precision of Q (Y), 
and, for that purpose, carries out "increasing the number of samplings", and if it is ****, there is 
nothing. In order to increase the number of samplings, it is necessary to use "the small thing of the array 
pitch of the light-receiving element EL" as a line sensor LS. These days, in the scan of high density, it 
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has the intention of less than [ 50 micrometers or it ] as "a diameter of a spot of the direction of vertical 
scanning" of an optical spot. On the other hand, the thing of min [ array pitch / of a light-receiving 
element ] is "7 micrometers (Toshiba Make)" in the line sensor of marketing which can carry out current 
acquisition. When following, for example, measuring a scan location about the optical spot of the 50 
above-mentioned micrometers diameter of an optical spot, the number of samplings obtained is not the 
number of samplings not necessarily sufficient by 6-7 for that of "obtaining the accuracy of 
measurement high enough." 

[0010] Drawing 1 is drawing for explaining the gestalt of operation of the scan location measuring 
device of a scan image formation system according to claim 1 . The light source section 1 is constituted 
by "the coupling lens which carries out coupling of the laser beam bundle from semiconductor laser and 
this semiconductor laser to future optical system." A coupling lens can also make it "the flux of light of 
weak divergence or weak focusing nature" to make the divergence laser beam bundle of semiconductor 
laser into the "parallel flux of light." Here, from a coupling lens, the laser beam bundle formed into the 
parallel flux of light shall inject for the concreteness of explanation. The parallel laser beam bundle 
injected from the coupling lens It converges only in the direction (the direction corresponding to the 
direction of vertical scanning in the optical-path top from the light source to a measuring plane; it is the 
direction which intersects perpendicularly with a drawing by drawing 1 (a)) corresponding to vertical 
scanning by the cylindrical lens 2. Near the deviation reflector of the rotating polygon 3 which is an 
optical deflector, image formation is carried out in the direction (direction corresponding to a main 
scanning direction in the optical -path top from the light source to a measuring plane) corresponding to 
horizontal scanning as a long line image. The laser beam bundle reflected by the deviation reflector is 
deflected by rotation of a rotating polygon 3 in constant angular velocity, carries out incidence to the 
ftheta lens 4 as "scan image formation optical system", condenses as an optical spot on a measuring 
plane according to an operation of this lens 4, and scans a measuring plane. The light source section 1, a 
cylindrical lens 2, a rotating polygon 3, and the ftheta lens 4 constitute the important section of "scan 
optical system." The measuring plane which is not illustrated is set as the location equivalent to a scan 
layer-ed in case scan optical system actually scans within image formation equipment, and is a flat 
surface which intersects perpendicularly with a drawing in drawing 1 (a). 

[001 1] In drawing 1 (a), light-receiving equipment 5 is formed in the longitudinal direction of drawing 
possible [ displacement ] along with the guide 8. The longitudinal direction of a guide 8 is "in parallel 
with a main scanning direction." Light-receiving equipment 5 has a line sensor 1 1 as a CCD sensor, and 
can displace it between the location (left end location) shown in drawing 1 (a) as a continuous line, and 
the location (right end location) shown with a broken line "horizontal-scanning field", and it can be 
stopped in the location of the arbitration of a horizontal-scanning field, and, thereby, it can locate a line 
sensor in "a desired horizontal-scanning location." When light-receiving equipment 5 displaces the 
above-mentioned horizontal-scanning field in drawing 1 (a) from an end to the other end, the flat surface 
by which a sweep is carried out in the light-receiving side of a line sensor 1 1 is a "measuring plane." 
[0012] A guide 8 is a "screw bar" in the gestalt of this operation, is screwed with light-receiving 
equipment 5, and can make now the longitudinal direction of a guide 8, i.e., a main scanning direction, 
carry out the variation rate of the light-receiving equipment 5 by rotating a guide 8 with the stepping 
motor SM in which forward inverse rotation is possible. That is, in the gestalt of this operation, the 
guide 8 and stepping motor SM which are a screw bar constitute the "sensor displacement means." 
Otherwise as a sensor displacement means, "that to which slide on light-receiving equipment 5 to a 
guide 8, form a mechanical component with a wire and a pulley, this mechanical component is made to 
drive with a stepping motor, and it was made to carry out the variation rate of the light-receiving 
equipment 5 along with the guide 8" may be used, and a well-known proper displacement means can be 
used. Moreover, "hand control" may be made to perform the variation rate of light-receiving equipment 
5. 

[0013] The information on the charge accumulated in each light-receiving element of a line sensor 1 1 by 
the scan by the optical spot is taken out on the image input board 6, and is incorporated by the computer 
7 as a "light-receiving information signal." Various actuation (variation rate of light-receiving 
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equipment 5 etc.) required for scan location measurement and the contents of an operation are 
programmed by the computer 7, actuation of the image input board 6 or a stepping motor 8 is controlled, 
and also control of an and also [ it is the need ] is performed to measurement, and an operation required 
to determine a scan location based on the light-receiving information signal inputted from the image 
input board 6 is performed. The input board 6 and a computer 7 constitute a "control computational 
unit." Drawing 1 (b) shows the position of the line sensor 1 1 in light-receiving equipment 5. it is shown 
in drawing -- as -- the light-receiving element array direction of a line sensor 11 „******** "which 
only angle-of-inclination:theta should incline to the direction of vertical scanning." A sign 10 shows "an 
optical spot." If the array pitch of a light-receiving element is set to d, "the array pitch of the direction of 
vertical scanning" of a light-receiving element will be set to d-costheta by angle-of-inclination:theta. For 
example, supposing light-receiving element array-pitch:d of a line sensor 1 1 is the above-mentioned "7 
micrometers", if angle-of-inclination:theta is set as 70 degrees, "measuring power of 2.4 micrometers" is 
realizable [ as measuring power of the CCD sensor (line sensor 1 1) in scan location measurement, if 
angle-of-inclination:theta is 60 degrees, "60= 3.5 micrometers of 7 micrometerxcos" is realizable, and ]. 
If light-receiving equipment 5 is installed in a desired location, a line sensor 1 1 is located in "a desired 
horizontal-scanning location" and the scan by the optical spot is performed, the information on the 
charge accumulated in each light-receiving element of a line sensor 1 1 by the scan by the optical spot 
will be taken out on the image input board 6, and will be incorporated by the computer 7 as a "light- 
receiving information signal." A computer 7 performs the operation which specifies the Y coordinate 
which presumes Q (Y) and gives the maximum of presumed Q (Y) as a scan location based on the above 
"sampling value:Q (Yi)" based on a light-receiving information signal. The program which performs 
such an operation is made to memorize by the computer 7. In this operation, as measuring power, "d- 
costheta" which becomes settled by said angle-of-inclination:theta and light-receiving element array - 
pitch:d is memorized by the computer 7, and an operation is performed using this measuring power. 
[0014] Namely, the scan location measuring device of drawing 1 makes a laser beam bundle condense 
as an optical spot on a scan layer-ed. It is equipment which measures the scan location of the direction of 
vertical scanning in the horizontal -scanning location of the request on a scan layer-ed of the scan optical 
system 1-4 which scans a scan layer-ed. The CCD sensor 1 1 for measurement, the sensor which carries 
out a variation rate so that the CCD sensor 1 1 may be displaced to a main scanning direction along with 
a measuring plane with the light-receiving side equivalent to a scan layer-ed a variation rate ~ with a 
means 8 and SM Based on the light-receiving information signal by the scan of the optical spot 10 of the 
CCD sensor 1 1, it has control operation means 6 and 7 to calculate the center position of the direction of 
vertical scanning of the optical spot 10. And the CCD sensor 1 1 is a line sensor, and the light-receiving 
element array direction is leaned to the direction of vertical scanning on a measuring plane, and is 
having "desired measuring power" setup by adjustment of the angle-of-inclination:theta (claim 1). 
[0015] A computer 7 can have the operation program which calculates "deflection of horizontal- 
scanning Rhine", "the pitch unevenness (unevenness of the pitch of the direction of vertical scanning of 
sequential horizontal-scanning Rhine by the deviation reflector of a rotating polygon changing) of 
horizontal-scanning Rhine", "the pitch deflection of horizontal-scanning Rhine", etc. based on "the scan 
location in two or more horizontal -scanning locations" determined as mentioned above again. 
[0016] One gestalt of operation according to claim 2 is explained with reference to drawing 2 . The 
fundamental configuration of the gestalt of this operation is the same as that of what was shown in 
drawing 1 (a), and the following points differ. That is, in a scan location measuring device according to 
claim 2, the light-receiving equipment displaced to a main scanning direction along with a guide 8 in 
drawing 1 (a) has a "area sensor" as a CCD sensor, an area sensor "traces" a measuring plane, when [ the 
light-receiving side "agrees in a measuring plane" ] it is arranged like and the variation rate of the light- 
receiving equipment is carried out to a main scanning direction -- it displaces like. In drawing 2 , the 
sign 12 shows "the light-receiving side of an area sensor." It is "two-dimensional array of a light- 
receiving element which a grid shows all over drawing." the two-dimensional array of a light-receiving 
element -- illustration - like -- "-- the direction of vertical scanning -- receiving 45-degree" -- it is 
leaned. And the light-receiving element trains ELI and EL2 of two trains alternately located in a line in 
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the direction of vertical scanning in two-dimensional array are used as "a light-receiving element train 
for measurement." Although the thing minimum by the array pitch in every direction in the two- 
dimensional array of a light-receiving element is "4.6 micrometers (the Sharp Corp. make, Matsushita 
Electronics Industry make)" in "the area sensor by CCD" of marketing which can carry out current 
acquisition If this is leaned in the direction of vertical scanning 45 degrees as shown in drawing 2 , and 
the light-receiving element trains ELI and EL2 are used as "a light-receiving element train for 
measurement" "The apparent measuring power" in a light-receiving element train Since it becomes what 
hung cos (pi/4) (= 0.707) on original array -pitch:4.6micrometer, i.e., "3.3 micrometers", as shown in 
drawing 2 as a "pitch", the measuring power of area sensor original can be raised more, and scan 
location measurement can be performed. Namely, the gestalt of implementation of invention according 
to claim 2 explained above Since a fundamental configuration is the same as that of the thing of drawing 
1 (a), a laser beam bundle is made to condense as an optical spot on a scan layer-ed. It is equipment 
which measures the scan location of the direction of vertical scanning in the horizontal-scanning 
location of the request on a scan layer-ed of the scan optical system 1-4 which scans a scan layer-ed. The 
CCD sensor for measurement, the sensor to which the variation rate of the CCD sensor is carried out to a 
main scanning direction along with a measuring plane with the light-receiving side equivalent to a scan 
layer-ed ~ a variation rate ~ with a means 8 and SM Based on the light-receiving information signal of a 
CCD sensor, it has control operation means 6 and 7 to calculate the center position of the direction of 
vertical scanning of an optical spot. A CCD sensor is an area sensor 12, the two-dimensional array of a 
light-receiving element is leaned 45 degrees to the direction of vertical scanning on a measuring plane, 
and the light-receiving element trains ELI and EL2 of two trains alternately located in a line in the 
direction of vertical scanning in two-dimensional array are used as a light-receiving element train for 
measurement. 

[0017] Drawing 3 shows the description part of a scan location measuring device according to claim 3. 
The configuration fundamental also in this case is the same as that of drawing 1 (a) fundamentally. In 
drawing 3 , the stepping motor 14 which carries out the variation rate of this to the stage body 13 in the 
direction of vertical scanning which is the vertical direction of drawing constitutes a "stage", and the 
guide 8 in a migration means is equipped with this stage. The stage body 13 holds light-receiving 
equipment 5, and when a stage moves, it can carry out the variation rate of the light-receiving equipment 
5 to a main scanning direction. Line sensor 1 1' is held as a CCD sensor at light-receiving equipment 5. 
therefore, a "stage" -- a sensor -- a variation rate - line sensor 1 V which is a "CCD sensor" as a part of 
means is held. Line sensor IT is set up in the direction of vertical scanning in the array direction of that 
light-receiving element with the gestalt of this operation. It is D>delta, when the array pitch of the light- 
receiving element in line sensor IT is set to "D" and the stage pitch (variation rate for one pitch of the 
direction of vertical scanning of the stage body 13 by the stepping motor 14) in a stage is set to "delta." 
Scan location measurement is performed as follows. It arranges in the horizontal-scanning location 
(measuring point) of a request of line sensor 1 1', and the scan by the optical spot of scan optical system 
is performed. And only 1 stage pitch shifts a line sensor in the direction of vertical scanning by the stage 
for every one scan of an optical spot, the direction to shift -- the upper and lower sides -- although which 
direction is sufficient, for the concreteness of explanation, it should shift below and the direction of the 
gap at this time shall have agreed in + side of the above-mentioned direction of Y here the Y coordinate 
location of the light-receiving element scanned by the first one scan at an optical spot -- Yl, Y2, Y3, 
and ... if Yi and .. these coordinates — spacing:D - it is — etc. - it ranks with spacing, the place which 
mentioned above the light-receiving information by the light-receiving information signal sampled at 
this time learning -- Q (Yl), Q (Y2), Q (Y3), and ... it considers as Q (Yi) and ... then, the variation 
rate of the first 1 stage pitch — since 1 stage pitch of the light-receiving information acquired by next 
scan is d -- Q (Yl+d), Q (Y2+d), Q (Y3+d), and ... it can be written as Q (Yi+d) and ... after this scan -- 
a stage -- line sensor 11'-- further — the light-receiving information which will be acquired if the 
variation rate only of the 1 stage pitch is carried out and it scans after that ~ Q (Yl+2d), Q (Y2+2d), Q 
(Y3+2d), and .. it can be written as Q (Yi+2d) and .. If the above-mentioned process is repeated, since 
the light-receiving information expressed as Qi (Yi+nd) will generally be acquired by pitch:d after all as 
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i= 1, 2 and 3, .., n= 1, 2 and 3, and .., based on such light-receiving information, the center position of 
the direction of vertical scanning of an optical spot is calculated. If it does in this way, even if array- 
pitch:D (resolution) of the light-receiving element of line sensor 11' is large, it can be measured by 
measuring power: d (<D) in fact. On the stage which can come to hand now, since the minimum 1 stage 
pitch is "0. 18 micrometers (the Suruga energy machine company make)", it can measure with very high 
measuring power by the above-mentioned measurement. Since explanation is easy, if D= 10 
micrometers, d= 0.2 micrometers, then the variation rate and scan by the above-mentioned stage are 
repeated 49 times, "between the light-receiving elements which carry out each-other contiguity like 
coordinate:Yl and Y2" can be scanned in 0.2-micrometer pitch. 

[0018] In this case, generally, although Q (Y) is presumed, using for all the light-receiving information 
expressed as Qi (Yi+nd) and you may make it presume a scan location as that maximum location, a scan 
location is also computable as mentioned above with another way. 

[0019] namely, light-receiving information: obtained by the first scan -- Q (Yl), Q (Y2), and .. using Q 
(Yi) and Q (Y) is presumed and scan location:Tl is calculated as the maximum location, next, the 
light-receiving information acquired by the scan after the first migration by the stage, Q (Yl+d) and Q 
(Y2+d), and scan location:t2 are calculated using Q (Yi+d) and The scan location to the coordinate 
fixed to the measuring plane since line-sensor 11' was displacing only "d" in the direction of vertical 
scanning at this time: It is T2. It calculates and asks for "T2=t2-d." What is necessary is to ask for a 
series of scan location:!!, T2, T3, .., Tj (= tj-{j-l} d), and .., to calculate these average-value:sigmaTj/n 
(count of the total of the variation rate of the line sensor take the sum about j and according [ n ] to a 
stage) finally, and just to consider as the measured value of a scan location with this by repeating this 
process. In addition, since a scan location will be changed whenever a scan is repeated in a sequential 
deviation reflector if the effect of the failure by the field in a rotating polygon is not amended 
completely in invention according to claim 3, in such a case, a scan is made to be performed in the 
deviation reflector same whenever the variation rate of the line sensor by the stage is performed. 
[0020] The gestalt of the operation explained right above follows and makes a laser beam bundle 
condense as an optical spot on a scan layer-ed. It is equipment which measures the scan location of the 
direction of vertical scanning in the horizontal-scanning location of the request on a scan layer-ed of the 
scan optical system 1-4 which scans a scan layer-ed. CCD sensor 11' for measurement, the sensor to 
which the variation rate of CCD sensor 1 V is carried out to a main scanning direction along with a 
measuring plane with the light-receiving side equivalent to a scan layer-ed - a variation rate — with a 
means 8 and SM The stages 13 and 14 which above-mentioned CCD sensor IT is held [ stages ] as this 
a part of sensor displacement means, and carry out the variation rate of the CCD sensor in the direction 
of vertical scanning in a stage pitch finer than the array pitch of the light-receiving element for 
measurement, In the horizontal-scanning location of arbitration, whenever it carries out 1 stage pitch 
variation rate of CCD sensor 1 V for light-receiving of the scan light by the CCD sensor in the direction 
of vertical scanning by the stage, a television information signal is acquired repeatedly. Based on the 
television information signal in each displacement location, it has control operation means 6 and 7 to 
calculate the center position of the direction of vertical scanning of an optical spot (claim 3). And CCD 
sensor IT for measurement is a line sensor, and the light-receiving element array direction is set up in 
the direction of vertical scanning on a measuring plane (claim 4). 

[0021] the scan location measurement explained above -- a CCD sensor -- a variation rate -- in a high 
precision, linearly, to a main scanning direction, if the variation rate of the CCD sensor by the means 
does not have a line crack, it will not become. If it is the gestalt of operation shown in drawing 1 (a), 
when it is necessary to carry out "a guide 8 holds linearity to altitude" and slight "slight bending and 
flapping" are in a guide 8, such bending and flapping will influence the measurement result of a scan 
location in addition. If "bending: delta (X)" exists in a guide 8 when setting the coordinate of the 
measuring point of the request in a main scanning direction to X, scan location: Y in this measuring point 
for example, a right value measured- value: -- YS receiving -- YS+delta (X) -- (-- delta (a case [ X) has 
arisen in the positive direction of Y coordinate ]), or YS-delta (X) it is (when delta (X) has arisen in the 
negative direction of Y coordinate) . Therefore, for exact measurement, it is desirable to have a means to 
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get to know delta (X). 

[0022] A scan location measuring device according to claim 5 takes this point into consideration. One 
gestalt of implementation of this invention is explained with reference to drawing 4 . The whole 
fundamental configuration is the same as that of what was shown in drawing 1 (a). A guide 8 is 
equipped with stage 13A, and stage 13A is equipped with light-receiving equipment 5'. Namely, it is 
premised on claim 3 and the scan location measuring device of four publications with the gestalt of this 
operation. Light-receiving equipment 5' is equipped with line sensor IT and a line sensor 17. A line 
sensor 17 and line sensor 1 1 1 for measurement keep position relation mutual, and are unified by light- 
receiving equipment 5*. A line sensor 17 is "a CCD sensor for criteria." On the other hand, in the 
orientation on the left-hand side of a guide 8, a support means 20 is formed in measurement space fixed, 
and the helium-Ne laser light source 15 is supported. The helium-Ne laser light source 15 makes a main 
scanning direction inject a laser beam 16 as a "criteria light" in a "criteria Mitsuteru gunner stage." The 
line sensor 17 as "a CCD sensor for criteria" makes a main scanning direction and a light-receiving side 
cross at right angles, carries out the array direction of a light-receiving element in the direction of 
vertical scanning at parallel, is arranged, and receives a laser beam 16. The monitor of the light- 
receiving information signal of a line sensor 17 is incorporated and carried out to a computer 7 through 
the image input board 6 shown in drawing 1 . When the location of line sensor IT displaces in the 
direction of vertical scanning by bending of a guide 8 etc., the monitor of the amount of 
displacement:delta (X) is carried out to line sensor 11' by computer 7 by the light-receiving information 
on the line sensor 17 of one, and it is specified. Scan location measurement is performed by the 
procedure based and explained to invention of claim 3 and four publications above, measuring-point 
(desired horizontal-scanning location): ~ scan location: in X ~ if Y (X) is computed by the operation, a 
computer 7 will compute a right measuring point by amending calculation value: Y (X) by above- 
mentioned delta (X). Namely, the gestalt of the operation explained right above is set to the scan 
location image formation equipment of scan optical system given in claims 3 and 4. The CCD sensor 17 
for criteria which maintained position relation and was united with CCD sensor 1 V for measurement, 
Having the criteria Mitsuteru gunner stage 15 which irradiates the criteria light 16 from predetermined 
in the CCD sensor 17 for criteria, the control operation means 6 and 7 amend the measured value by 
CCD sensor IT for measurement based on the light-receiving information signal of the CCD sensor 17 
for criteria (claim 5). Moreover, the CCD sensor 17 for criteria is arranged so that a main scanning 
direction and a light-receiving side may cross at right angles, the criteria Mitsuteru gunner stage 15 is a 
helium-Ne laser light source, and the laser beam 16 as a criteria light is irradiated from "a direction 
parallel to a main scanning direction" (claim 6). if it is made carrying out the monitor of the location 
fluctuation of the direction of vertical scanning of a CCD sensor by criteria light like claim 5 and the 
scan location measuring device of six publications -- CCD ~ a variation rate - when it not only can 
amend measured value, but it detects location fluctuation of the direction of the CCD sensor in a means 
of vertical scanning and abnormalities arise in measured value, what the cause depends on location 
fluctuation of a CCD sensor, or the thing depend on another factor can judge. 
[0023] 

[Effect of the Invention] As explained above, according to this invention, the new scan location 
measuring device of scan optical system is realizable. In invention according to claim 1, desired 
measuring power can be setup exceeding the resolution of line sensor original, and a scan location can 
be measured with a sufficient precision. In invention according to claim 2, exceeding the resolution of 
area sensor original, apparent measuring power can be set up and a scan location can be measured with a 
sufficient precision. 

[0024] In invention of claim 3 and four publications, even if it uses a CCD sensor with original low 
resolving power, by making a stage pitch fine, very high measuring power can be realized and the 
accuracy of measurement of a scan location can be raised. In invention of claim 5 and six publications, 
the effect of the position error in the direction of vertical scanning of the CCD sensor for measurement 
can be removed effectively, and the accuracy of measurement can be raised. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the fundamental configuration of the gestalt of operation of scan 
location measurement of the scan optical system of this invention, and the description part of invention 
according to claim 1. 

[Drawing 2] It is drawing for explaining the description part of the gestalt of implementation of 
invention according to claim 2. 

[Drawing 3] It is drawing showing claim 3 and the description part of the gestalt of implementation of 
invention of four publications. 

[Drawing 4] It is drawing showing claim 5 and the description part of the gestalt of implementation of 
invention of six publications. 

[Drawing 5] It is drawing for explaining the scan location measurement using a line sensor. 
[Description of Notations] 

1 Light Source Section (it Has Semiconductor Laser and Coupling) 

2 Cylindrical Lens 

3 Rotating Polygon 

4 FTheta Lens Which is Scan Image Formation Optical System 

5 Light-receiving Equipment 
8 Guide 

SM Stepping motor 
1 1 Line Sensor 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is equipment which measures the scan location of the direction of vertical scanning in the 
horizontal-scanning location of the request on the above-mentioned scan layer-ed of the scan optical 
system which is made to condense a laser beam bundle as an optical spot on a scan layer-ed, and scans 
the above-mentioned scan layer-ed. The CCD sensor for measurement, the sensor which carries out a 
variation rate so that this CCD sensor may be displaced to a main scanning direction along with a 
measuring plane with the light-receiving side equivalent to a scan layer-ed -- a variation rate -- with a 
means It is based on the light-receiving information signal by the scan of the above-mentioned optical 
spot of the above-mentioned CCD sensor. It has a control operation means to calculate the center 
position of the direction of vertical scanning of the above-mentioned optical spot. The scan location 
measuring device of the scan optical system which the above-mentioned CCD sensor is a line sensor, 
leans the light-receiving element array direction to the direction of vertical scanning on a measuring 
plane, and is characterized by setting up desired measuring power by adjustment of the angle of 
inclination. 

[Claim 2] It is equipment which measures the scan location of the direction of vertical scanning in the 
horizontal-scanning location of the request on the above-mentioned scan layer-ed of the scan optical 
system which is made to condense a laser beam bundle as an optical spot on a scan layer-ed, and scans 
the above-mentioned scan layer-ed. The CCD sensor for measurement, the sensor which carries out a 
variation rate so that this CCD sensor may be displaced to a main scanning direction along with a 
measuring plane with the light-receiving side equivalent to a scan layer-ed ~ a variation rate ~ with a 
means It is based on the light-receiving information signal by the scan of the above-mentioned optical 
spot of the above-mentioned CCD sensor. It has a control operation means to calculate the center 
position of the direction of vertical scanning of the above-mentioned optical spot. The above-mentioned 
CCD sensor is an area sensor. The two-dimensional array of a light-receiving element The scan location 
measuring device of the scan optical system which leans 45 degrees to the direction of vertical scanning 
on a measuring plane, and is characterized by using the light-receiving element train of two trains 
alternately located in a line in the direction of vertical scanning in the above-mentioned two-dimensional 
array as a light-receiving element train for measurement. 

[Claim 3] It is equipment which measures the scan location of the direction of vertical scanning in the 
horizontal-scanning location of the request on the above-mentioned scan layer-ed of the scan optical 
system which is made to condense a laser beam bundle as an optical spot on a scan layer-ed, and scans 
the above-mentioned scan layer-ed. The CCD sensor for measurement, the sensor which carries out a 
variation rate so that this CCD sensor may be displaced to a main scanning direction along with a 
measuring plane with the light-receiving side equivalent to a scan layer-ed - a variation rate -- with a 
means In the stage which the above-mentioned CCD sensor is held [ stage ] as this a part of sensor 
displacement means, and carries out the variation rate of the above-mentioned CCD sensor in the 
direction of vertical scanning in a stage pitch finer than the array pitch of the light-receiving element for 
measurement, and a desired horizontal-scanning location Whenever it carries out 1 stage pitch variation 
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rate of the above-mentioned CCD sensor for the scan of the CCD sensor by the optical spot in the 
direction of vertical scanning by the above-mentioned stage, a television information signal is acquired 
repeatedly. The scan location measuring device of the scan optical system characterized by having a 
control operation means to calculate the center position of the direction of vertical scanning of the 
above-mentioned optical spot, based on the television information signal in each displacement location 
of the direction of vertical scanning. 

[Claim 4] The scan location measuring device of the scan optical system which the CCD sensor for 
measurement is a line sensor, and is characterized by setting up the light-receiving element array 
direction in the direction of vertical scanning on a measuring plane in the scan location measuring 
device of scan optical system according to claim 3. 

[Claim 5] In the scan location measuring device of scan optical system given in 1 of the arbitration of 
claims 1-4 The CCD sensor for criteria which maintained position relation and was united with the CCD 
sensor for measurement, It is the scan location measuring device of the scan optical system characterized 
by a control operation means having the function which amends the measured value by the CCD sensor 
for measurement based on the light-receiving information signal of the above-mentioned CCD sensor 
for criteria by having the criteria Mitsuteru gunner stage which irradiates criteria light from 
predetermined in this CCD sensor for criteria. 

[Claim 6] It is the scan location measuring device of the scan optical system which the CCD sensor for 
criteria is arranged in the scan location measuring device of scan optical system according to claim 5 so 
that a main scanning direction and a light-receiving side may cross at right angles, and a criteria 
Mitsuteru gunner stage is a helium-Ne laser light source, and is characterized by irradiating from the 
direction where the laser beam as a criteria light is parallel to a main scanning direction. 
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